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FORRWORD 


Bo mueceessial research, devecupmeant, or trainin: program requ.red & 
know teat ca tha degree of enviro aentab"repraseantativanvos of Last oh tee 
arnt traietneg creas. The Wartermater Compa, at ths rayrost af the Corps 
of Sngtreecc. Katervays fu, ,erisent olailon, under a dicective fros the 
OU, 5S. Acmy General Staff, is deavaleping a generalized, comparative, climatic 
pieture of the wet tropics throughoat the world by a series of tropical 
analog studies, The ssries parallels another already completed, which 
presented comparisons Satween Yuma, Arizona, and the various desert regions 
of the Borthern Hemisphere. 


This is the second report of the tropical series. It compares the 
Canal Zone climate with that of Inia and Southeast Asia, and by so doing 
provides a clinatic reference for military planners and test personnel. 
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ABSTRACT 


‘ 
‘ 
tothe and Suatheast Anta ace more vartable in temper. ture aut mone 


fesaona) fa pee tpitation than the Gaon. Tone. Korth of 20° N latitude 
tn gia coldagt moth all stations are cooler tins these in the Canal. 
Tara, Tha te also trea of aogt staftona Ielwean 14° wrx 20° NW. South 
of LM, larew towland areas are analogous for mean temperature of the 
poilest month, Except whee special coniitions prevail {cloudy Bengal, 
the aastern phaimnt of the Himalayas, amt the Arabian Saa coast), 
Lowland stations nerth af 19° 8 are too wana for analogy in the warnest 
wenth, whieh ts usually May, just before the rainy saison, Tempera tures 
ape more motecate with the onaet of the sunher gonsoon later in the your, 


Nearly all of the area Le anslogous for precipitation amounts in 
the wettest month and during woat of the summer monsoon saason, ative 
hom ittiy ta low a the driest month over most of the area, and high during 
the rainy season, Analogy for windiress and clowliness of the wettest 
moth to exteostve, Secause tomperstures are moatarete during tha susemer 
wooran, multiple analogy with the Canal cone is axtensive at that tine, 


Yaar-rount multiple analogy ds lixttad to the southern part of the 
area, Areas of such analogy with Saltoa Jeights (on the Pacific side 
af tbe Ca yal tape), which has well-garke! seasons, are in Ceylon, 
aswtherrmost Todia, Malaya, Laos, South Viet Naz, and Cambodia, Your- ‘ 
ound composite analogy te Oristobal oceurs oniy in Malaya. Areas of 
analogy are given tn 1&8 mips; Uhe last 2 maps) show the distribution of 
wl tiga analogy. 
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ANALOGS OF CAWAL ZONE CLUAATE TS INDIA Aad SOUTHEAST ASDA 


1. Pumese and scope 


This report is the second of a series Cieparhng tha clissts of 
tropical regions with that of Cristobal and Balboa Heights, Canal Zanes. 
These tua wiations were selected to represent the cliaates of the 
Atlantic and Pacific portions of the Canal Tone, respectively. The 
emtroament of Cristobal 1s described in a previous report {Wiley and 
| others, 14755). 


Ro attoapt has been made to provide a regional climatology of 
Yedia and Southeast Asia. Inetead, the method has been to select 
certain cliantic elements that are considered particularly significant 
and, for each of these, to sap the areas within the region considered 
closely analogous to either Balboa Heights or Cristobal. Some of the 
information presented on these saps of single climatic elements has 
been consolidated into two composite "aps, one for each of the two 
Canal Zone stations, showing areis where there is a coincidence of 
analogy for several climatic slements. 


2. Delixitation and geography of India and Suntheast Asia 


a, Topography 


The area covered in this report includes India, Pakistan, Ceylon, 
and the mainland of Southeast Asia south of the Himalayas and the Chinese | 
border, and north of 5° 31’ B latitude, Indonesia and the southern part : 
of Malaya will be coverdd in the seventh report of this series. 


India* and Pakistan form a broad region which can be divided into 
two topographically distinct parts, Peninsular India and the Inde-Gangetic 
Lowland, the latter separating Peinsuiar istla from the Himalayas and 
other high northern ranges. The northern ranges form a third topographic 
subdivision of the Indian region which 1s- not tropical and is not treated 
here. Within the northern ranges there are small areas that are analogous 
to the Canal Zone for one or nore of the climatic elements discussed in 
this report, but such arezs are scattered and unrepresentative of any 

. part of the mountain subregion. Peninsular Inta has fairly continucas 
narrow plains along both its eastern and western coasts. Inland from the 
western coast rise the Western Ghats, a range which forms a 3,000- foot 
barrier along most of that coast. From the crest of the dhate, the 
interior uplands of the peninsula decline gradually toward the eastern 
coastal plain. They form a complex of hilly plateaus and low ranges, 
the Deccan Plateau and siailar uplands, among which broad river valicys 


o — 


fora extensions of the coastal and Gangetic Lowlands. 


“Topographic regions enderlined on these pages are identified in Figure 7. 
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The Indoangetic lowland hae very littla relief. Along the western 
margin of the study arsa, the lowlands are soot ly desert or ormt-desemrt, * 
either undraine’ or forming vaet allurtal plains graded by the shi ttn 
of the Indus Riwer and ite tribitaries. The Ganges Valley, in the center 
aitehtly uplifted flood plain. Scattered outlying hil’s extending north 
tows Poo ineeler Indta partly separate the Ganges and Indus lowlands. Tha 
Ganges trovgh 4a continued castuard by the Grahwaputra Valley, floored 
by the flood plain of the brated Hrahmaputra River and by the alluvial 
fans of its tributaries. In Beczal the Bratmaputra River merges with 


melee som apmaienaet 


Ceylon has a central upland six\iar to the Western Ghats in height 
art relief. The greater part of the island is coastal lowland, 


Soutbeast Asia, in this report, includes Burma, Thailand, Indoclina*, 
and the part of Malaya which lies north of 5° 30" KH latitude. The 
boundary between this region and India is formed by the Assan-Burva Hills, 
of which the Phasi Hills are a western extension into India. Tre Assam 
Burma Hills aro a fairly high and rugged range of mountains which reach 
8,000 or more feet in a number of places. The range effectively shelters 
the central and upper Irrayaddy Levlard, which ties just east of it, froa 
| the sumer monsoon. The Shan-lacs Uplani 
i moderate elevation, extends from the Irrawaddy Lowland almost to the 
| South China Sea, froa which it is separated by the relatively emall 
; Tonkin Loviand. 


of the South China Sea, forming the Annam Highlands, a range which 
reaches 10,000 feet at one peek. A lass mountainous range extends 
from the Shan-laos Upland seutiward along the coast of the Bay of 
Bengal, foraing the upper Malay Peninsula, Between these two ranges, 
cut off froe the northern Gulf cf Siam by a narrow belt of hills, is 
the broadest plains area in Southeast Asia, the Menas-Mekong Lowland. 


b. Mator climatic controls " 


The regions discussed in this report are all tropical or subtropical 
and are stroagly dominated by the Asiatic monscor system, Tne sumer 
monsoon, the prircipal rain-bearing wind of the area, 18 warm and has 
relatively little temperature var-ation. It first comes inland as a 
southwest wind across the Western Ghats and Coylon, and maintains tie 
; sape direction in the Ganges Valley and across Southeast Asia. 


| An extension of the Shan-Laos Upland runs south slong the coast 


7a hough the term *Indochina® bas only regional significance today, 
At is used in this repart to designate collectively the countries of 
Lace, Cambodia, and North and South Viet Mas. 
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Monsoon precipitation 4a particularly heavy on the windward faces of 

* the Western Ghats, the Burmese coastal ranges, the ianom Hille, and the 
south slopes of ths Fastarn Himalayas during the masiner. Cherrapen it, 
on tha aouthern face of the Xnaal Hills in Ascaa, 16 one of ths rainies® 
stations in the vorld, The rest of the study area also recelres such 
of its rain fros the sumer BOnsOON, mat the total waount, heavy in 
Bengal, declines ateadily northward in the Ganges Valley. Decause it 
is in the lee of the Western Ghats, the interior of Peninsular Indie 
gats scant, unreliable rains. tha central Irrawaddy Lowland 4s ancther 
dry area, particularly in the immediate lee of the Assam-Burma Hilis. 
tha Shan-laos Upland, @ shaltered interior region, also has relatively 
little raintall. 


Tra winter monsoon 13 the reverse of the sumer monsoon both in 
Ate direction and in its climatic effects prior te passing over the sea. 
Inthl Lt is modified by passing over the sea, it remains & dry, cool 
wind, Tha periods of change betwoen winter and sumer monsoon during 
the spring avi ia the fall, are times of heavy precipitatioa. The 
aolified winter monsoon also brings rain to the southern shores of 

the Gulfs of Tonkin and Silas. 


The mbtropical or northern parts of the study area have their 
highest temperatures in Sprang» usually in May, between the end of 
the winter monsoon portod and the onsat of the swaser xonsoon. Theee 
subtropical spring temperatures are eharacteristically somewhat higher 
than ware #6ason Lemperatures 4n the tropics. During winter, the 
subtropical region 45 cool, though no station south of the Himalayas 
has a really cold winter. Winter cyclonic storms along the southern 
flank of the Himalayas bring consideradlse precipitation to the casters 
area of Pakistan and northwestern India. ! 


3. Climatic summa of the Canal Zone 

The Pacific portion of the Canal Zone, represented by Balboa 
Heights, bas a moderately humid tropical climate with a four-aonth 
dry ssasor (Fig. 1). The difference in mean monthly tesperatures of 
the warmest ard coldest ronths is only 2F°, andthe range from the 
highest mean daily maximum (March and April, 90°F) to the lowest 
wean daily minisun (Feoruary, 71°F) is only 19F°. Precipitation, 
averaging 7 inches annually, 4s markedly seasonal, Two months, ~ 
February and March, have lese than 1 anch of rainfall, and five months 
have more than 8 4nches, The dry season begins in Decesber and ends 
tn April. Rainfall in each of the remaining Bontas 4s wore than 7 
Anches; Cetober and Woverber both have more than 10 inches. Ralative 
tumidity is high from June through November. Cloudiness 4s ata 
maximue froa May through Rovember, coinciding with the wet season; 
sky coverage averages about 8 tanths at Baltes Heights at that 
season, Wind speed, however. 4s greatest during the dry seasons 
winds average 9 to 10 mph at Balboa Heights from January 
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Figure 1. Climatic summary of two Canal Zone Stations 


April, but only about § to 6 mph during the resajwuer of the year. 
Southeastward toward the coast, there is a slight decrease 4n rainfall 
fav an increase im temoratura, ag elevation drops to sea lewel from 
LIS feet at Balboa Het zhts, Rainfall increases to the northwest, 
averaging 68 inches a Gamboa and 117 inches at Monte Lirio. 


The Atlantic portion of the Canal Zone, represented by Cristobal, 
has a wet tropical clinate (Fig. 1). The difference in mean tempera tines 
of the warmest and coolest months is only ~ and the range fram the 
highest mean daily maxiwar (April, May, June, Septeabor, and October, 
86°F) to the lowust mean dcily minisum (Cctobgr and Moverber, 75°F) 4s 
only . The mean anmal ‘temperature of 81'F ts typical of equatorial 
areas. Precipitation averages i70 inches a year, and the monthly 
distribution is uneven. Although nn sonth can be considered zeally dry, 
two months have less than 2 inches of rainfall, while cight months have 
sore than LI inches, The drier season at Cristobal begias in January 
(3.4 inches) and ends in April (4.1 inches), During the remaining 
months, average rainfall ranger from about 12 to 22 irches. Mean 
relative huaidity is high in all aonths, the lowest muan value, 77 
percent, occurs in February and March. Cloud cover is greatest in 
July, 8 tenths, and least in February, 5.5 tenths. Mean wind speed 

Ais greatest in February and March (nearly 15 mph) and least in 
Sectucber (about 6 ier 
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4, Criteria and methods - 


a. Gi'matic elements selected for study. 


As in ths previous studies of this series, tewperature, precipitation, 
bumidity, cloud cower, and wind speea were tha climatic elements considered 
most important to military activities. It was assumed that test authori- 
ties are nore interested in stress periods (e g., hottest and wettest) and 
in armual fluctuations than in th data for specific calendar months; accord- 
ingly, the warmest, coldest, wattest, and driest months of the year at each 
station were selected for study. The foliowing specific climatic elenents 
were studied: 


a 

2) Moan teaparature of the warmest sonth 

(2) Mean daily zaximum teaperature of the warmest month 
(3) Mean terperature of the coldest month 

(4) Mean daily xinimam temperature of the coldest month 
(5) Mean daily temperature range of the warmest month 
(6) Mean annual precipitation 

(7) Mean precipitation of the wettest month 

(8) Wusber of wet months ~ 

(9) Relative bmidity of the driest month 
(10) Mean cle cover of the wettest month 
(11) Mean wind speed of the wettest month 


a\ 


b, “Analogous” and “semianalogous” ranges defined 

Classes were eatablished defining the ranges of values cansideret to 
86 cliuoly analogous to those for Palboa Heights and Cristobal. Fairly 
narrw limits of analugy were used in order to keep compariaana closely 
representative of the two referonce stations. Table I liste the classes 
of analogy and semianr*logy selected for each element. For temperature, 
a departure of 4 degrees from the mean at the Canal. Zone station was 
allowed for each analogy clasy (e-cept where a mean was takem for the 
two reference stations), and ay adattional 4 degrees for semlanalocy. 
As for precipitation: the mean annual rainfall of 70 inchas at Balboa 
Heights 1s somewhat below that normally considered humid equatarial 
{supporting densa cvorgreen forest) for a locality with a dry season; 
therefore, in this tropical deciduous forest the limits of amalogy 
were set at 55 to 85 inches, differentiating it from most of the 
evergreen rain forest areas, on the upper margin, and savanna areas, 
on the lower margin. Cristobal, which has a tropical evergrees rain 
forest type of climate, has a mean annual rainfall of 130 inches. A 
departure of up to 30 inches cf mean annual rainfall was considered 
analogous to Cristobal, and an additional 30 inches vas considered 
semfianalogous. Departures of 5 percent in mean relative humidity, 2 
tenth in amuunt of cloutiness, and 2 aph in wind speed ware selected 
as ranges of analogy for these elements, 


ec. BZplanaticn of raps 
Values are shown for each station, with degree of analogy indicated 


"by a syubol. Isopleths were drawn to show zones of close analegy, ard 


these tones are shaded. Areas cf semianalogy were not shaded bet vere 
indicated by placing the appropriate symbol on the map and legend for 
stations having semtanalogous conditions, From the separate mips show 
ing analogous aiwas for eich element, two composite maps were prepared, 
one fcr Balboa Heights anc one for Cristobal, indicating regioss shere 
the following feu single elements are analogous: mean temperatare of the 
warmest month, mean temperature of the coldest month, mean anmal 
precipitation, and number of wet months. 


d. Limitations of data 


The procedures as outlined have certain definite limitations in a 
climatic comparison of this sort. Foremost :mong thesa is the mecessity, 


- often encountered in climatclogy, of assuming climatic conditdass in areas 


having few if any stations. 


A second limitation is that sone elements, such as dew polet, solar 
radiation, and visibiitty, which would have proved valuable as Sedicators 
of climatic analcgy, were not included in this study because of the limited 
amount of data available. 


For certain elements the number of stations raporting does pot 
provide & representctive pic ture. Consequently, iscpleths were not drawn 
for mean relative humidity for the driest month, mean cloadincss: for the 
wettest mouth, or mean »ind spaced for tha nettest month. 


2 asammtion has Lean mate that Telboa Heights an: Cristobal 
are representative of the Pacific and Atlantic portions of the Canal Zonm, 


Data fros some Indian and Southeast Asis: stations are not given 
in a form directly ecrparable to that for the Baltca Heights or Cristobal 
records. Wnare period of? record, pours of observation, or manner of 
observation differed, station records had to be interpreted in drawing 
the isoplet?s, Values cutside the limits of analogy or senianalogy were 
not analyzed, nor were combinations of climatic slemants other than those 
Anyolved in computing nusber of wet months, 


Tre wethod of recording temperatures varies crog country to 
country. Mean temperaturss are umelly determined by averaging the daily 
paximum ant winimm texperatures; rowever, ai soma stations in India and 
Southeast Asia the means are cotained by averaging bi-hourly teaperature 
observations as at Balboa Esights and Cristobal, Experience has shown 
that the difference between mean temperatures derived by these different 
ways is seidom more than 17°, Hours of observation of relative humidity, 
wind speed, and cloudiness vary widely throughout the study area. 


5. Anslysis of sinzle-element Raps 


Individual maps showing analogous areas have been prepared for the 
climatic elezents listed in paragrpah lg above, sumbers 1 through 8, 
Maps of elesents 9, 10, and 11 have been prepared showing only the values 
for individual stations, since the data were considered inadequate for 
delimiting analogous areas. 


The stations shown on the station lecation map have been selected 
from a larger musber for greater clarity of the mp. 


a. Mean Temperature, Warrest Month (Fig, 3) 


Balboa Eeights and Cristotal have ainost the sane mean texuperatures 
for the warsest month (20°F and 82°F, respectively). Figure 9 therefore 
shows only one tone of analogy, lying batween the 77° and 85° isotheras. 


Most parts of India and So.chesst Asia which are not analogous for 
this slement are too hot during the suttropical s,ring season. Lowlands 
are analogous in the southern part of the study area and also in Bengal 
and Assam where “mango rains" woderate spring temperatures. Another 
area occurs south of Bombay on a eoantal strip which is cooled by sea 
breezes, Cther areas of analogy are all molerately high uplands. 
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h, Humber of Wet Months (Fig, 10) 


In this series of analogs the tern “wet month* 1a based on the 
Thornthwaite (1931) voraila, having a bese mean temperature of 68°F and 
& mean monthly precipitation of 1.96 inches or ore, Mean monthly pre- 
clptiation for any given mean wort "y tesperature must be at least os 
high as the values indicated bel» .n order to be called ate 


Mean monthly Mean monthly 
tewperature (OF) precipitation (in) 
95 2.88 
9 2.71 
85 2.5% 

80 2.37 
75 2.20 
70 2.03 
68 1.9% 


Using the above definition, the areas of analogy for vet months are 
8 to 10 wat months for Balboa Heights and 9 to 11 wet sonths for Cristobal. 
Owing to the strong seascuality of monsoon precipitation, most of ths 
study area hae too long.a dry.season to be analogous to the Canal Zone. 
Areas with 12 wet. months are Very small, appearing on the map only in a 
small strip connecting the southwest coast of Ceylon with its uplands, 
in a small mountain area in northern Indochina, > on the eastern Malay 
coast near Kota Bharu. Most of Caylon is analogous; sx.ll areas on the 
north and east coasts arethe only parts too dry for analogy. An area 
of analogy of similar extent, but lacking a core of year-round wet 
conditions, occurs on the hilly west side of southernsost India. Except 
for eastern Bengal and Assar the rest of India and Pakistan are too dry 
for analogy. The lowlands cf southeast Asia are mostly nonanalogous fer 
the sane reason. Eastern Bengal, Assam, ami the higher parts of the 
Suar.-Laos Upland are the main exception to the rule that analogous areas 
occur sither in the lower latitudes of the study region or where the 
winter monsoon blews inland after passing over the sea for a few hundred 
miles. 


4. Relative Humidit est Month (F 


Relative humidities of the driest month of 70 to 80 percent and 
72 to £2 percent are considered analogous for Balboa Heights and Cristobal 
respectively. Isopleths for this map were not drawn because of the in- 
consistency of records for this element. The data for individual stations 
indicate no considerable area of analogy except in southeastern Indochina; 
most of the study area is less humid than the Canal Zone in the dry season. 


5. Mean Clondiness, Wettest Month (Fig, 12) 


Balboa Evuights and Cristobal both have a moan of 7.6 tenths cloud 
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cover ln their wattest month; 7.0 - 8.9 tenths is considered analogous. 
Wo areas of analogy are drawn becaure of sparsity of data, but inspection 
of the scatter sd stations shows that analogy 1s extreaely widespread. 


Metaiciaeimumennhne nem nme srentnaiet ae emcees 


The mean wind speci of the wettest month at Cristobal is 6B mph; at 
Balboa Heights it 19 5.8 mph. # range of 2 mph on each side of each mean 
4s considered analogs. Balboa Retghta analogy thus extends from 4 to B 
mph and Cristobal analogy from 6 to 10 mpn, No arsas of analogy are 
drawn on Figure 13 because of sparsity of data. Generally speaking, 
analogy or semianalogy with “hog Heights 1s more widely distributed 
in the study area than analogy ¢c semianalogy with the windler Cristobal 
station, 


6. analysis of composite maps (Fig, 14 ami 15) 


Two maps show composite analogous areas for Balboa Heights (Fig. 14) 
and Cristotal (Fig. 15). These composites consist of analogy of the 
following criteria for each Canal Zone station: mean temperature of the 
wareast month, «oan temperature oi the coldest month, and mean annual 
precipitation. Any area analogous with respect Lo these elements was 
tested for complete analogy by plotting the analogous areas of the 
nurber of wet months. On both maps there is a conspicuous lack of 
analogy in northern Pakistan, India west of Bengal, end in the interior 
regions of Peninsular India. reas of dual analogy for mean anmal ; = 
precipitation plus mean temperature of the warmest month are fairly 
common elsewhere in the study area. Tripie analogy is closely confined 
to the tropical lowlanjs because the rest of the area is too cold in 
winter, Areas of composite ana? ogy are very limited, particularly tor 
Cristobal, with its very short dry season. © 


7. Tables of monthly values 
Tables II through IX show the ronthly and yearly means of the 

climitic elements for 25 India and Southeast Asia key stations as well 

as the two Canal Zone stations. These atations were selected for length 

of reliable record and representativensss. Tn each table the mean values 

for the stations reveal certain characteristics of climatic analogy which 

are not ewident in the maps. For example, a truer climatic picture is 

presented when the length and frequency of the dry season are lndwn. 


Ceylon is represented by Colombo on the coast and Nuwara Eliya in 
the highland. The coasts of Peninsular India are represented Ly Bonhay, 
on the Arablan Sea, and Madras, on the Bay of Bengal. Bangalore, Hyderabad. 
and Ragpur are interior pminsilar stations covering 4 considerable range 
of latitude am. altitwie. Poona is gust east of the crest of the Western 
Ghats, inland fron Brebay. Beli represents the mose interior part of the 
Indo-Gangetic Lowland, Dihrugarh,the Prahaanutra Vasley; Calcutta the 


n 


ie oa 
rit ihioagth ui it 
“Eee a eve te! eee | suid: 


Pevgal Lowlands at the head of the Bay of Bengal. Simla 49 in the drter 
mountains of the northwest, and Cherrapunji ie in the wetter, more trooieal 
wountaina of eastern India and the Burmess border, Mandalay represents the 
interior Irrawaddy Lowland, and Rangoon the Irrawaddy delta area. Surmese 
coastal stations are Piamond Island, on tha tip of a peninsula facing the 
southwest monsoon, ond Tavay, which is backed by mountains, Kota Dhara, . 
Malaya, has the lowest latitude of any station in the area. Bangkok and 
Saigon are tn the southern Menan-Hekory, Lowland, Dalat is on the crest 

of thea southern Annam Highlands; Nhatrang 1s a coastal station northeast 
of Dalat. Luang Prabang represents the Shan-Laos Upland. Chapa is a 
high-level station on an Indochinese outlier of the mountains of southern 
China, Hano4 represents the Tonkin Lowland. 
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+pemn #} suotieis 
293 Gy BOTA208 OvSe 
qpuCM 798770A ‘cee 
(udm) Cmads CNIA 
qyucm 3083,84 ‘HOH 
(sa3uey) SsANICMWTo 
qivce jeetrD ‘Urey 


$) MICDHW GLLYTa4 


eujucm 4en JO LeCuTY 
(seqout) 
upto 380,700 [UNH 
(seqout) 
Tenuve wey 
NOLLYLIdIOaud 
yzucE jecmrea 
‘ete AT TEP Cee 
yRuCm geepTo? 
‘mustupe ATTSD Vee 


eQ300m yeeploo Tee 
Wy uCw PUeTLIBA 
‘ery xwa AT Pep weeH 


eT}NOm QeomTeA ‘SOK 
(de) Duly adel 
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TTength of record quoted for each PE ee 


Stab how Altitw (ft) Latitgle (8) 
“ATER PET 238 8° se’ 
3,028 12” 58 
: 13 lait 
" UTradiand) * 
Sonbay Bed 19" 56" 
(inital iM 
Calrutte 34 27° 338 
(lrdta) 
Chapa 5.381 rs Sad eg 
(Korth Viet Kam) e 
Cherrepun JA & 309 25° (15° 
{lesiha} 
Colombo 3 oy! 
(Ceylon? 
CRISTORAL 6 5° 25° 
{Canal Zone) ‘“ 
Dalat & FZ nb 57" 
{South Viet Ran) Py 
Delhi 7B wa 39" 
(India) 
Dilanocd Island oy 15° 51° 
(Bure) 6 
Dibrugarh 348 27° «628° 
(india) eo 
‘Banol 4) 2 03° 
(Korth Viet, Man) s 
Hyderabad 1.719 17° 228 
(India) é 
Kota Bharu 20 6 06° 
(Malaya) ‘ 
Laang Frabeng 1,05 19° 53° 
{Laos} ‘4 
Madras yg y 
(india) 
Manda 250 21° 59° 
(Burka a 
Kagpur 1,037 21 og° 
(Indta) ‘ 
Nha trang. 20 12° 15° 
(South Viet Naa} ° 
Nuware Eliya 6,13 6 58° 
(Ceylon) ° 
1,83% 1 32" 
(India) é 
Rangoon uM 16 47" 
(Surea) Py 
x 19° 47" 
(South Viet Ban) ss 
Simla 7,22 ji 06" 
(India) e 
Tavoy 20 le 05° 
(Bursa) 


either temperatures or precipitation. 


+e Data in tables are fron official sources which do not quote length 


of record. 
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TATIONS USED "H TABIRS OF MONTHLY VALUES 
Longitude (&) 
79° 35° W 
ci 
100° 


35° 
30° 
50° 
ag? 


52" 


52° 


79° 52! 


308° 
77° 
gu? 
gu? 
105° 
7° 
102” 
102° 
Bo" 


26" 
15 
19° 
55° 
52" 
oy 
15 
cet 
15° 


96° 06° 


7° 
109° 


09° 
12° 


80° 46" 


mn 
96° 
106° 
7° 
96° 


51 
13 
not 
i' 
12! 


ee i 


Rae ond (Teg)? 


12 
51 
Wy 
be 


a) 


Swan Jan Feb Mar Ape Hay Jun Jul Aug Sop Oct Now Doc fy 
"itm. MEIGHTS = 78 790 oO OT OB OBI 
Bangalore so72 7 & © 6 3 BD 7 73 7 EBM 
Remetok 7 800Cl COSC OF ODOT BD 
Bowhay : 75 75 «ff 8 65 8 60 8 6 & 8 77]680 
Calcutta S97 7. 0680 8H esi“ Sl“ HEC OB OsMANs7}s«dHK 79 
Chapa wooo? 63 6S SB BCHsC*dGSH“(C es Rs SF HHO 
| Cherrapunji 3 55 6. & 6 & & & 6 6G 61 55}6) 
Coloubo 79 80 «4682 B2 8 62 & MM BL CO BO 79/6) 
CRISTOBAL Aa 8 Si. a2 @612 B81 8 & 62 BO 89 8oO1 81 
Dalat 62 & 65 67 68 & 67 67 6 65 & 4&1 65 
Delhi 59 63 7 BS 92 93 8B 8 85 BO 6 60/78 
Diamond Island 73 8 8 S& 68 8 60 81 & S81 Fe; 
Dibrugarh 4 & & 7 7 © RM A BS TF Ww £2173 
Bano 62 63 68 75 82 8 S& 8 8 77 NT £54575 
Hyderabad ‘72 77 «#283 89 92 BS 8 79 9 FH MH 70] 8 
Kota Bha.ra 7278 %8© & 8 & & 81 M 80 79 78) 8 
Laang Prabang 69 7% 78 62 6 Ob & & & 9 75 70176 } 
Madras 6% 72 8 3 ow 9 8 8 &8& & FY 7/18 
Mandalay m6 83 99 89 67 87 8 8 83 7 71] & 
Nagpur 70 7 82 90 95 8 8 61 A 7 73 68| 80 
Nhatrang 7 7% 7% & 8 & 8 & 8 80 78 76} 8 
Wuwara Eliya 37 57599 GC 59s OCs 59 58 59 
Poona nm 50 &8& 6 Am? HT? B DB 69/77 
Rangoon 7 79 ~-& 87 8 8&1 SO 80 Al G2 8 77) 31 
Saigoa 79 Si Be 86 Se 8 61 6 GM H HM 79} b2 
Simla 41 42 5500 58656? 65 HOCZ 5H CSL S| SH 
Tavoy 788006068277] BO 


i ba poets mea at Om Oe 


eens neem mild la soertnnienn aetna itll aii LTR) | 


Stakhena 
BALBOA HELG?TS 
Ranga lore 
Bangkok 

Bombay 
Calcutta 
Chapa 
Cherrapun S41 
Colombe 
CRISTOBAL 
Dalat 

Delhi 

Diamond Island 
Dibrugarh 


-Aanol 


Hyderabad 
Kota Bharu 
Luang Prabang 
Madras 
Mandalay 
Nagpur 
Nhatrang 
Nuwara Eliya 
Poona 
Rangoon 
Saigon 

Simla 

Tavoy 
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77 
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TABLE Vz WEAN DAILY nincke Tag savToa (CFD 


Stationg Jan Feb Mar Apr May Jun Jul Aug Sep Och Boy Dec Yr 
te Minato pa R ww a Mw MN A 173 
Rangalore oe ne se 5 nO Dp ee ele 
Daryn 6 26 7? bh bh eH PT | 7% 
Bao’ 6 6 7 7F & 60 B77 OM PT 1 
Calcutta 5 6 69 7 BB 7 7 Bb 6 DH 65 iT 
Chapa bl oy 50 HO OO » 
Cherrapunji 53 55 61 & 6 68 & 69 6 6 Gi 55157 
Colombo 2 72 7 6% 08 7 7 7 T 7% je 73175 
CRISTOBAL 77 BM 6 TW 6 6 5 6% T % 
Dalat 50 50 52 55 59 8 60 6 59 «357 «55 S34) 
Nelht 4g «520 «62:—=«Cis«*BsCiBARCBD. 60 77 «68 (57) «(49 167 
Daond Island 22 3B 7 79 9 7 % 6% 6% 7 % 72|% 
Dibrugarh so 55 61 6 7 7 % 7% 70 fo 51/165 
Banod = 2 & w 7B TF GBR 6 59 |B 
Ryderabad 60 64 70 7% 8 % B 7 TF 69 6 8) } 
fota Bharu 2 RR fh Oe a BBB R DB RR 
Iuang Poabang 6 8 8 6 BD 7 % mm 77 6 6/67 
Madras enna nh bepnvrnr hm 2 |e 
Mandalay n 7% 8 9 8 87 8 Be BS CO} BHC BZ 
Nagpur § 6 6 6% 8 9 7 TF ~ & & HH 
Nhatrang 69 68 71 7 75 % © 6% 7% B T MID 
Mwara Tn ae es ee ee > ec be 
Poona 3 55 6 69 7 ~m 72 7 8 6 5S 3B 65 
Rangoon sb nb 6H 6 6H DB 67} 
Saigon p nm 6% 6% 7% Mm 75 ™ mn DD TILA 
Simla 35 3% 43 50 57 os 9 6 2 M ag 
Tavoy & FL 75 9S 7 4 wm DM yO 65572 
| 
i 
| 
| 
17 | 
| 
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Boru lore 
Bombay 
Calcutta 
Chapa 
Cherrapunji 
Colanbe 
CRISTOBAL 
Dalat 


Tavoy 


fre 


ir | i Hi 
ebee LTA iy AN aa MT pb eg 


TABLE VI2 RGA MCATYLY PRECIPITATION (inches) 


sap potenanctuanrnrsnunsgnnrat ahs man mr 


Jaq Zk 
1,0 0.6 
G.2 0.3 
a3 0.8 
3,1. O21 
0.4 1.0 
1.5 3.2 
0.4% 2.7 
3.5 2.2 
3.4 2.5 
0.4 1.0 
1.0 0.7 
0.1 0.1 
1.6 2.3 
0.9 1.4 
0.2 0.3 
10.3 6.7 
0.6 0.7 
1.2 0.4% 
0.0 0.2 

mT 
0.4 0.6 
2.3 0.9 
6.0 2.1 
0.1 0.0 
0.1 0.2 
0.6 0.1 
3.0 3.1 
0.2 0.5 


- 


4.6 


9.4% 28.2 46.3 95.9 98.5 79.8 36.9 21.3 


4,3 
1.5 
2.2 
0.4 
9.2 


3.2 
1.8 


0.7 
7.0 
1.2 


0.4 
0.2 
0.5 
1.7 
3.5 
0.1 
0.3 
0.5 
2.6 
1.3 


seu newtseneetesucrnecietenintenel METRE +14 Anat 


2.9 5.0 G4 2.3 Z2 8.2 15.2 lo.8 
1.5 43 2.8 4.1 4.2 6.5 $.0 
2.3 7.8 6.9 6.3 6.9 12.0 48.1 
G.1 0.8 18.3 2%.3 13.8 10.5 2.2 
2.1 5.5 11.7 12.7 13.3 10.0 4.9 
7.5 6.1 14.2 18.1 18.3 13.2 7.0 


9.8 12.4 7.7 4.7 3.7 5.% 13.7 
&,1 12.5 13.9 15-6 15.3 12.8 15.6 
6.5 8.5 7.3 9.6 8.3 12.1 10.0 
0.3 0.6 3.2 7.7 7.5 4.6 0.4 
1.3 11.2 25.2 27.6 25.5 17.3 8.4 
9.3 13.2 19.8 20.8 18.4 15.6 6.5 
3.6 68.6 10.2 13.4 13.4 10.5 4.4 
1.0 1.0 4.6 6.5 7.3 7.0 3.2 
4.5 6.2 6.8 5.6 6.7 8.6 11.5 
4.2 6.5 6.2 8811.9 6.7 2.9 
0.6 1.7 1.9 3.7 46 4.7 11.5 
1.1 5.5 54 3.8 4.1 6.5 4.7 
0.6 0.8 9.0 23.8 11.6 82 2. 
0.9 2.6 1.6 1.8 2.0 6.7 13.4 
5.6 7.712.111.5 7.6 8.1 10.6 
0.6 1.2 4&0 5.7 3.6 6.3 3.1 
1.6 12.4 18.1 21.2 19.5 15.6 7.0 
1.6 8.5 12.5 12.2 10.6 13.2 10.5 
2.2 3.2 7.017.817.2 6.5 1.2 
3.4% 19.8 43.5 86.9 45.0 32.6 10.4% 2.3 0.2/2083 
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TABLE VIL NEAR CLOMDINSS (tenths of ster covered) 
 Statong, Jan Feb May Ape May dsm Jub Auk Sep Oct Kor Dee Te 
peproa HeITE EP OB 5.0 6.9 76 8.0 78 7.7 7.9 767 76 6.2 16.8 
Rare lore® 3.31.9 Ye 2.9 4.5 79 BAG 4.4 60 6.1 4.7 Sb [52 
| Bangkok* 2.u 2.7 3.0 368 5.7 5:8 6.3 59 6.9 5.6 3.2 1.9 [4% 
Lonbay “* Se aan amen eee enters Set oe: ere ie ae 
| Calrutta 0.8 1.8 19 25 Sb 6.9 8.4 8.3 7.2 3-7 1.8 1.1 [4.0 
! Chapa* 7.0 7.0 6.5 6.0 5.5 6.8 6.8 7.0 7.0 7.0 6.0 5.0 165 
Cherrapunji* a> eh 301 5.6 720 9.0 6.8 8.8 7.5 5.3 4.2 Jed 5,8 
Celonbo** rt alias Sense desman | umcon |p seme tere EEE, ne cas 
CRISTCRAL 5.9 5-5 5.8 6.4 7.8 7.9 8.9 766 7.1 ah 7.6 6.8 17.0 
Dalat* 6.3 5525-7 20k eo? 7.8 8.2 8.0 8.1 7.7 7-2 6.5 |7.0 
, Delhi 5.3 3.2 3.0 24 2.1 4.0 6.0 6.4 2.8 0.8 0.9 1.6 }3.0 
| Baamond Telandt®--- sa oo 7 Ey eee ee a ae SG 
Dibrugarh* 5.3 SL 5.0 6.3 7.0 7.7 8.1 7.9 76 5K 3.6 3.3 16.0 
Hanol 7.6 8.4 8.7 8.2 7 7.8 7.7 706 6.7 6.1 6.6 6.91765 
Hyderabad 1.2 lo 1.2 2.6 3.2 6.2 7.6 7-2 6.5 36 2.7 1.6 13.7 
Keca Bharu® 6.6 4.5 4.7 469 6.0 6.3 7-1 6.2 7.0 7d 7.0 7.0 }5.2 
Juang Pratang® 4.8 2.8 2.8 3.2 4.5 5.2 6.0 6.8 4-5 4.0 4.5 4.5 [4.9 
Madras 3.5 2.6 2.0 3.4 3.6 6.0 7.0 6.6 5.9 56 5-6 4&9 [4-7 
Mandalay 0.7 0.7 0.9 1.8 4.6 6.2 7-9 7.2 529 39 3e2 2.2 13.8 
Sagpur* 2.7 21 1.9 25 2.6 6.2 8.2 7.8 6.4% 3.3 2.8 2.8 {4-2 
Nhatrang 6.7 Se 5.2 5-0 5.5 5-8 6.1 6.0 6.8 7.2 75 71162 
Yuvara Bliyat 5.8 4.7 4.8 6.0 6.9 8.3 8.4 7-9 7.8 7.6 723 6,656.8 | 
Poona 1.0 0.7 15 169 2.2 6.7 8-7 8.3 7.1 4.2 2.2 1.7 13-6 
Rangoon 3.0 2.8 3.6 4.21 7.3 8-9 9.2 Gel 8.6 6.5 45 Bet 15-9 
Saigon 563 46 4.9 5-7 762 7.8 6.1 7.9 8.1 7.4% 6.7 6.3 | 6-7 
Sinla 4.8 4.8 3.9 31 2.6 5-1 83 8.1 4.9 0.8 1.7 3-5]4-3 
| Tavoy* 3,4 369 367 56 8.2 92 98 9-2 BB 72 5-7 3.7 | 6% 
i 
TTata my not approximate a true diurnal aean because of an j{nadaquate 
‘ achedule of observations 
*¢ No data available 
I 
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Stationa 

Bal bOk HEIGHTS 
Panga lore 
Rangicok* 
Boenbay 
Caleuttea 

Chapa 
Cherrapunji* 
CoLomhe 
CRISTCSAL 
Dalat 

Deihi 

Diaaond Istand** 
Dibrugarh® 
Hanoi 
Byderabad 

Kota Bharu® 
Laarg Prabang 


Tavoy* 


TAME WOT: Fo 


Jan 


QEITFSSIsas 


Fea May 


ESAS SF 


BSoESSESRVserRe 
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.: 


7 
55 
62 
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7O 


oe 
Me 


for May Jun 


51 
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a? 
79 
66 


Sep Oct Woy Des 3 
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Ba 
76 
9 ly, 
B1 
Ba 


aa 
75 
68 
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* Teta my not apprucinate a true diurnal wean because of an inadequate 
schodale of observations 
°* Bo data availatle 


Ave 


By 


Stations Jan Feb Mar Ave Max dua Jy Aug Sep Oct Sov oe Ir 
TALBOA HESGHTS A.216,2 10.3 8.8 6.1 5.5 6.9 509 5-6 6.3 5.8 6.5 [7+ 
Bangalore 4.7 Hed 2 4.0 5.1 725 725 6.6 5.3 3.8 4d 45 ies 
Bangkok BL 5.0 6.1 5-7 52 47 ho %.8 5.2 4.7 4.0 369 [48 
Bombay* act aud: yoke! feat ne eer ne Canned 
Caleutta 2.2 2.8 3.6 %9 4.8 4.3 4.9 3.4 2.8 2.1 2.1 2.2 [3.3 
Chapa bo 6.8 3.6 9.2 51 55 4.0 4.7 2.6 4.0 1% 6.4 14.8 
Cherrapunji 3.0 4.5 6.2 6.3 4? 4.9 4.6 3.7 3-2 245 2.2 1.9 ]4.0 
Colombe 3.2 %% 3.8 4.0 5.6 6.3 5S 662 569 Med 4.0 5.2 )5-4 
CRISTOBAL V4.1 19.6 44.8 12.5 8.0 6461-99 Br 43 8.0 11.8 [9.9 
Dalat 8.7 7.4 720 5.6 5-8 6.7 9.4 7.6 6.6 6.4 7.6 8.9 a 
‘ Delhi Bee ae ee ee ee eee 1.8 1.6 1.9 |2.7 ae 
Diasond Island essa 6B eas Fue 0 98. Geb Ved eo | 
, Dabragarh 5 coe La Uae Oe 0,7 Wer Os RAE! 
Bano 6.9 5.8 54 6.4 5.9 5-2 5.9 5-0 6.4 6.5 6. Said [60% 
Ryderabad 2.3 2.7 2.6 3.0 4.3 6-5 6.7 5.9 3.8 2.6 244 2.1 13-7 
Kota Bharu* ap cal dep eth et ae Nerigere ete mee Ae 
Luang Prabang 2.4 3.0 204 3.0 3.0 169 15 1.7 2.2 3.1 2.7 1.6 [28 
Madras 6.1 3.6 4 504 6.3 bob 5.5 4.9 4.2 3.4 4.5 5-2 4.8 
Mandalay 1.5 1.9 2.8 4.2 '-7 6.0 605 5-7 35 24% 1.7 1.7 3.5 
Kagpur 2.5 BL 325 Be2 50d See 6.0 521 3:7 2-7 2.6 2.2 [3-9 
Nhatrang - 8.5 8.9 6.9 6.9 5.8 5.4 5a 5.4 4.5 4.5 6.9 7.8 [6.5 
Ruwara Eliya 3.4 3.6 3.2 3.1 3-9 6.4 6.2 5-2 472 4.1 3-2 3.2 | 4.2 
Poona 4.5 5.0 6.1 726 10.6 11.2 41.6 10.2 7.9 4B 4.5 4.3 17-4 
Rangoon 2.7 207 323 42 3.5 3-7 3-7 4.3 2.6 2.2 2.7 3-1]3-2 
Saigon 5.3 725 8.8 8.3 5-3 5-0 6.9 6.6 53 4.2 4.5 Hed 6.0 
Simla bol &.1 4.5 44 4.2 3. 2.7 2.5 2.8 3-1 2.9 3% | 3-5 
Tavoy 1.8 1.8 1.9 2.1 2.2 245 2.6 2.3 1.8 1.7 1.6 1.9[2.0 


* Wo data available 
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Air Weather Service. Climate of Southern Indo-China. USAWS, Rpt. 
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1 Chine, Weather Infom 
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Bruron, B. and P. Carton, Le Ciigat de ]' Indochine st des Tyebons de 


a Her de Cotne, Hanoi, 1930. 
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